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Abstract 

An examination, by gas-liquid cliroinatograpliy, of fatty acids within the various 
neutral lipid fractions of the milkweed apliid, Aphis asclcpiadis h'itch, shows that 
myristic acid (C:14) is the major fatty acid in glycerides. C:16 and C:18 fatty acids 
are predominant in the other lipids. Total neutral lipid analyses rctlect the comi)osi- 
tion of triglyceride which comprises 87.1 per cent of the lipid. 

Following periods of starvation the composition of fatty acids witliin each lipid 
fraction remains the same, hut if the total neutral lipid is analyzed before separation 
into its fractions C:14 appears to decrease and CAS fatty acids increase. This change 
is due to utilization of triglyceride during starvation causing a lowered amount of 
triglyceride in the total neutral lipid sami)le. 

It is suggested that carefully controlled experiments combined with biochemical 
improvements in fatty acid analysis will he necessary if fatty acid comi)osition is to 
he used as a taxonomic tool at the species level. 

A])hi(ls have been characterized as having high concentrations of inyr- 
istic acid (C:14) (Strong, lW)d; Harlow, 1964; l^ast, 19()6) and it has 
been suggested that fatty acid composition might be of use to the insect 
taxonomist (Gilbert, 1967). The higli percentage (i.e., > ) of 

mvristic acid was found only in neutral lipids and not in j)hospholi])ids 
( hast, 1966) and, unfortunately, the neutral lipid fraction was not lurther 
separated into its individual com])onents for more detailed fatt\' acid 
analyses in any of the studies. I have examined fatty acids within the 
various neutral lipid fractions of the milkweed aphid, .Aphis ascJcpiadis 
hdteh, to determine the feasibility of using chemical com]R)sition as a 
taxonomic tool. 

Xymphs and adults were collected in the held from a single stand of 
the common milkweed, Asclcpias syvlaca. The insects were di\'ided into 
nine e(|ual lots for analysis. Three lots each were examined immediately, 
and after 24 hr. and 48 hr of starvation. Only water was ])rovided during 
the periods of starvation and the insects were held in the laboratory at 
22 C and 507. 
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Lil)icLs were extracted, fractionated, and (|iiantitated as described pre- 
viously (Yurkiewicz and \Mielchel, In ])ress). Ixatty acids were pre])ared 
using the Ijoron trifluoride techni(|ue of Metcalfe and Schmitz (l^f)l ). 
Standard gas chromatographic technicjues (F and M Scientific Methods 
Hulletin XM. 117 ) including the use of (X/f diethylene glycol succinate col- 
umns at 1^0° C and a hwlrogen flame detector were emjdoyed. 

The results indicate that the neutral li])ids of aphids analyzed imme- 
diately comprise 11 ])er cent of the wet weight and contain 87.1 per cent 
triglyceride, 8.2 |)er cent sterol ester and hydrocarhon, 2.2 per cent mono- 
and diglyceride, 1.5 ])er cent free fatty acid and 1.0 ])er cent sterol. After 
24 and 48 hr. of starvation, the triglyceride fraction had decreased to 79.4 
and 72.5 per cent, resjjectively, of the neutral lipid fraction. Tliere was a 
corresponding increase in the per cent composition of all other neutral lipid 
fractions. 

The fatty acid composition of A. asclcl^iadis analyzed immediately after 
collection is shown in Table 1. It is interesting that myristic acid (C:14) 



1'able 1. I'ditty acids in the lipids of the milkweed aphid, yipJiis asch'piadis Fitch 



Per Cent Composition of Fatty Acitls 



Lipid Fraction 





12 


14 


14:1 16 


16: 1 


18 


18; 1 


18:2 


18:,> [ 


>18:.^ 


Triglyceride 


8.5 


77.6 


18.8 


t 


t 


t 


r 


t 


t 


Mono- and diglyceride 


t 


82.2 


t 22.4 


6.9 


9.5 


15.2 


8.1 


5.8 


t 


1^'ree fatty acid 


8.2 


18.0 


t 84.0 , 


8.2 


14.2 


15.9 


5.8 


1.2 


t 


Sterol ester 


t 


15.7 


t 15.6 


6.0 


4.1 


81.4 


24.7 


1.5 


t 


Total neutral lipid 


2.2 


71.0 


I 16.5 


1.1 


2.5 


8.2 


8.5 


t 


t 


Phospholij)id 


1.8 


18.1 


1.0 5.9 


8.1 


8.9 


24.4 


28.5 


10.2 


2.6 



^ t = trace, less than 1.0 ]3er cent. 



is the major fatty acid (> 50^) only in the triglyceride fraction. Total 
neutral lipid fatty acids are, of course, reflecting the composition of tri- 
glyceride, the major neutral lipid. After 24 and 48 Iirs. the ])er cent com- 
position of fatty acids within each fraction remained essentially the same, 
but by 48 hr. the amount of C:14 within the total neutral liju’d fraction 
had decreased from 71 to 62 ])er cent. Concomitantly, the amounts of 
C:18, 18:1, 18:2, and 18:v^ increased. This change is obviously due to 
the lowered amount of triglyceride in the total neutral li])id ])Ool following 
.starvation. 

The great disparity in fatty acid conijfosition among the neutral lipid 
fractions indicates that studies on the fattv acids within each fraction would 
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be more useful tliau iufonuatiou ou total neutral Hi)id fatty acids, bdirther- 
niore, that plivsiolojj^ical state must be carefull\' controlled is clearly shown 
when fatty acids are examined following starvation. Myristic acid de- 
creased significantl}- following a relatively short period of foot de])rivation. 
A change of this magnitude suggests that fatty acid composition could vary 
from one insect sample to another thus making fatty acid taxonomic identi- 
fications diffictdt. It is probable that carefully controlled experiments 
combined with biochemical improvements in fatty acid analysis will be 
necessary if fatty acid composition is to be used as a taxonomic tool at the 
species level. 
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NOTICE 

Prompt publication of papers. — We are ])leased to announce that due to ilie 
increased line size, and more cxtcnsi\e use of 8 jioint ty])c, we have j)rintcd most of 
our backlog of j)a])crs for the XE^^■s. We are now able to give prompt publication to 
informative and useful i)aj)ers. Almost any entomological subject is suitable for pub- 
lication in the Xe\\ s if it meets ])rniessional standards. X"ew taxa must be illustrated, 
and keys ])rovided or referred to. Information on behavior, jihysiology. and biochem- 
istry is of great current interest. We suggest that “news” of discovery in these areas 
will help this journal, the only monthly publication on general entomology in the L^nited 
States, in its role as an entomological news medium. We may suggest, also, that your 
subscription would insure that you see each month’s copy, and help pay for additional 
])ages. — R. II. A. 



